This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP. BOTTOM OR SCDES 

• FADED TEXT 

• rLLEGBLETEXT 

• SKEW^D/SLAMTED TMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents mil not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



THIS PAGE BLANK (usww 



iiiiiiiiim^^^^ 

@ Publication number: 0 394 026 B1 

@ EUROPEAN PATENT SPECIFICATION 

@ Date of publication of patent specification : @ Int a.^ : A61K 31/47, A61K 9/08 

29.09.93 Bulletin 93/39 

@ Application number: 99304182.0 

@ Data of filing : 19.0<190 



EuropSlsches Patentamt 
@ ^9/1 European Patent Office 

Office europ^n des brevets 



@ Fonnulation containing an linldazo[4>c]qulnolln derivative. 



The ffle contains technical inlbnnatlon 
submitted after the application was filed and 
not Included In this specification 



(g) Prioftty : 20.0489 US 341492 



© Date of publication of application : 
24.10.90 Bulletin 90/43 



@ Publicatfon of the grant of the patent : 
29.09.93 Bulletin 93/39 



Designated Contracting States : 

BE CH DE OK E8 PR 6B rr U NL SE 



(0 
<0 

M 
O 

CO 



a 
III 



@ References dted : 
EP-Ap 378 534 
EP-A- 0 219 784 
US-A- 4 640 930 
US-Ap 4 689 338 



@ ProprietDr: RIKER LABORATORIES, INC. 
P.O. Box 334S7 

Saint Paul Minnesota 55133^^7 (US) 



@ Inventor : Sehulti, Helen Jensen* do Rllcer 
Lat>oratories Inc. 

2501 Hudson Road, P.a Box 33427 
St Paul, UN 55133-3427 (US) 



@ Representative : Bailie^ lain Cameron et at 
c/o Ladas & Parry, Althebner Eck 2 
IM0331 MOnchen (DE) 



Note : Within nine months from the publication of the mention of the grant of the European patent any 
person may give notice to the European Patent Office of opposition to the European patent granted. 
Notice of opposition shall be filed in a written reasoned statement It shaO not be deemed to have been 
filed unti the opposition fee has been paid (Art 99(1) European patent convention). 



Jouve. 18. rue Saint-Denis, 75001 PARIS 



EP 0 394 026 B1 



DMcrlplion 

This invention pertains to pharmaceutical fbrmutatlons suitable for the parenteral administration of drugs. 
More particulariy, it pertains to solutions containing 1-isobutyl-IH-imidazo[4,5-c]qulnolin-4-amine or 1-(2*hy- 
5 droxy-2-methylpropyl)»1-H-lmidazo[4,5-c]qufaiolln^amlne which are suitable for parenteral administration. 

The compound 1-isobutyl-IH-lmidazo[4,5-c]quinolin-4-amine and pharmaceutlcally acceptable add addi- 
tion salts such as the hydrochloride salt are disclosed in U.S. Patent No. 4,689,338 and described therein as 
an antiviral agent and as an interferon inducer. A variety of formulations for topical administration are described 
but a fbrnmlation suitable for parenteral administration of this compound is not disclosed. U.S Patent No. 
10 4,689,338 also similarly discloses the compound 1-(2-hydroxy-2-nf)ethylpropyl)-IH-imidazo[4,5-c]quinolin-4- 
amine. 

U.S. Patent Nos. 4,640,930, 4,652,561 and 4.808,580 describe parenteral solutions containing (4>A).c{s> 
3-(acetyloxy>-2,3-dihydfO-5-{2-(dimethytamino)ethyl]-2-(4-methoxyphenyl)naphtho[1 ,8-bc]-1,5-thiazocin-4< 
5H)-one hydrochloride, (■i'/-)-ds-3>(acetytoxy}-2,3-dihydro-2-(4-niethoxyphenyl)-5-{2-<dtmethylamino)et- 
95 hyf]naptho[1,2-b]-1-4'thiazepin-4(5H)-one hydrochloride, and cis-rac-2,3-dihydro-3-hydroxy-5-(2-(dlmethyla- 
mino)ethyt]2-(4-methoxyphenyl)-naphtho{2,1-2b]I1,4-thiazepin-4(5H)-one hydrochloride, respecthrely in ben- 
zyl alcohol, sorbitd, hydrochloric acid, sodium hydroxide and water. 

European Patent Application No 376 534 which is available pursant to Artide 54(3) EPC for the purpose 
of absolute verbal anticipation ordy disdoses pharmaceutical formulations and adheswe coated sheet mate- 
20 rials for the topical and/or transdermal delivery of 1 -isobutyl-1 H-imidazo [4,5-c]qutnolin-4-amlne. However the 
disdosed pharmaceutical compositions differ In both chemical composition and relevant physical properties 
so as to be unsuitable for administration by injection. 

The present invention provides an aqueous sdution suitable for the parenteral administration comprising 

1- isobutyi-1H-{midazo[4,5-c]quinolin-4-amlne or 1-(2-hydroxy^2-methylpropylHH-imidazoE4,5-c]quinolin-4- 
25 amine dissolved in an aqueous add, the add being selected from hydrochloric add, lactic add, acetic add, " 

aspartic add and a mbcture of two or nrwre of the foregoing, and further comprising a tonicity adjuster iBelected ^ 
from glycerin, sorbdol and dextrose in an amount such that ttie osmdality of said sdution is between 235 and 
335 mOsm/kg. the sdution being further characterized in that it has a pH of between 2 and 6. 

A solution of the invention can be used for the parenteral administration of 1-isobutyl-1H-imidazo[4,5-c]- 

30 quindin-4-amine or 1-(2-hydrQxy-2-methylpropyl)-1H-lmidazo [4.5-c]qulndin-4-amine. The sdution may be 
administered by intramuscular injection, intradermal injection, subcutaneous Injection or Intravenous injection. 

The present invention providea aqueous sdutions suitable for parenteral administration that contain 1-iso» 
butyHH-imidazo[4,5-c]quim>lin-4-amine or 1-(2-hydroxy-2-m6thylpropyl)-1-H-lmidazo[4,5-c]quindin-4- amine 
dissolved in an aqueous add such as hydrochloric add, lactic add, acetic add, aspartic acid or mixtures t here- 

35 of. 

The compounds l-i8obutyl-IH-lmidazo[4,5-c]quindln-4-amine and 1-<2-hydroxy-2-methylpropyl)>IH-imlda- 
zo[4,5-c]-quindin-4-amine are known antiviral agents that are also known to induce interferon biosynthesis. 
They can be prepared using the method disdosed in U.S. Patent No. 4,689,338, The compounds can be used 
Id treat viral infections such as Type I or Type II Herpes simplex infections and genital warts. Furthermore, the 
40 fed that the compounds are interferon induoere suggests that they, and therefore sdutions containing them, 
n^ht be useful In the treatment of numerous other diseases, such as rheumatoid arthritis, warts, eczema, 
hepatitis B, psoriasis, multiple sderosis, essential thrombocythaemia, and cancer, such as basal ceil carcinoma 
and other neoplastic diseases. The amount of 1*lsobutyl-1H-lmldazo[4»5-c]qulndin-4-amine or 1-(2-hydraxy- 

2- methylpropyl)-1 H-imkiazo(4,5-c]quindin-4-amine present in a sdution of the invention will be an amount ef- 
45 fective to treat the targeted disease state, to prevent recurrence of such a disease or to promote immunity 

against such a disease. The anKXjnt is preferably from 0.01 milligrams to 15 milligrants, more preferably from 
4 milligFams to 12 milligrams, per mililiter of the sdution. 

An add selected lirom hydrocHoric ackJ, lactic acM, acetic add, aspartic add or mixtures thereof Is incor- 
porated Into a sdution of the Invention. The ourrentiy preferred add is hydrochloric add. The add wll be present 

so In anfKXjnt sufftelent to keep the 1-i80butyMH-imi(tazo{4.5-c]quindln-4-amine or 1-(2-hydroxy-2-methylpro- 
pyl)-1 H-imkiazo[4,5-c]quindin-4-amine in sdution. The add wfll generally be present In an amount of between 
0.5 vncAes and 20 mdes of add per mde of 1-isobutyf-IH-lmidazo(4,5>c]qu{ndln-4-amine or 1-(2-hydroxy-2- 
methylpropyl)*1-H-imidazo[4,5-c]quindin-4-amine. Preferably the mdar ratio of add to 1-isobutyl-IH-lmida- 
zo(4,5'C]quinolln-4-amine or 1-(2-hydraxy-2-methylpropyl)-1H-{midazo[4.5-c]quindln-4-amfr)e will be be- 

55 tween 1/1 and 4/1. 

The add may be provUed through the presence of the respective add-addUon salt of 1-lsobutyl-1H-iml- 
dazo[4,5-c}-quindin-4-amine or 1-(2-hy<tocy-2-methylpropyl)-1 H-imidazo [4,5-clquinolin-4-amine. For exanr)- 
ple, an aqueous hydrochloric add sdution may be obtained by using 1-isobutyl-1H-^Mazo(4,5-c]quindln-4- 

2 
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amine hydrochloride in place of the free base. Additional acid such as hydrochloric acid may also be added 
even when an acsd-addition salt of 1 -isobutyl-l H-imidazo[4»5-c]quinolin-4-amine or 1-<2-hydroxy^2-methylpro- 
pyt)-1H-imldazo(4.5-c)-quinol^n-4-amine is employed. 

5 In order to minimize pah on injection and tissue irritation it is desirable that the pH of the solutions of the 
invention not be below 2. The pH of the solution. w9l generally be between 2 and 6. Optionally, a solution of 
the invention may further comprise a base to provide the desired pH. it is preferred that the pH be between 
about 2.5 and 4.5. The currently preferred base is sodium hydroxide. Care must be taken in adjusting the pH 
of the solutions so that the 1-isobutyHH-imidazo(4,5-c]quinolin-4-amine or 1-(2-hydroxy-2-nf>ethylpropylHH- 

10 imidazo[4p5-c]qulnolir>-4-amine does not precipitate. 

An additional factor affecting pain on injection and tissue irritation at the Injection site is the osmotidty of 
the solution. It is preferred that the solution be isotonic with serum or Isoosmotic with 0.9% sodium chloride. 
A quantitative term used to state osnrwtic properties is the osnrwi. An osmd is defined as the weight in grams 
of a solute, existing in a solution as molecules (and/or ions, macromolecules. aggregates, etc), that is osmot- 

15 ically equivalent to the granvmolecular-weight of an ideally behaving nonelectrolyte. A mllliosmol, abbreviated 
mOsm, is the weight stated in milligrams. A solution has an osmdal concentration of one when it contains one 
osmd of solute per kBogram of water. A solution has an osmolality of n when it contains n osnwis per kilogram 
of water. Further discusston of tonictty, osnrKittcity and isomolality may t>e found in Chapter 80 in the Seven- 
teenth Editton of Remirigton's Pharmaceutical Sciences.. A range of values from 275 mOsm/kg to 305 

20 mOosm/kg has been reported for serum osmolality. Accordingly, preferred soluttons of the invention may fur- 
ther comprise a tonicity adjuster present in an amount such that the osmolality of the solution is between 235 
mOsnVkg to 335 rrtOsm/kg and most preferably between 270 mOsm/kg and 310 mOsm/kg. The osmolality of 
a solutkm is determined using the test method described below. Care must be taken in the choice of tonicity 
adjusters so that the 1-i8obutyl-tH-imidazo[4,5-c]quinolin-4-amineor 1-(2-hydroxy-2-methylprop^^ 

25 zo[4,5-c]quinolin-4-amine stays In sdutton. The currently preferred tonicity adjusters are soititol and glycerin. ' 
When sorbitol is used it will generally be present In an amount of about 40 milligrams per mmiiter of solutkm. - 
A prefierred solutton in accordar)ce with the inventnn can be prepared t>y combining the acid with a major 
portion of the water to be used In the formulatk>n, adding the 1-isol>utyl-IH-imkjazo[4.5-c]quinolln-4-amine or 
1-(2-hydroxy-2-methytpropyl)-1H-imkjazo[4,5-c]quinolin-4-amine to this solutnn and stirring until all material 

30 is in solution. The sorbitol may then be added and stirring continued until dissolutton Is complete. The pH of 
the solutton is then measured and a base may be added to adjust the pH if desired. A sufficient quantity (qs) 
of water is then added to bring the solutton to the desired total volume. The bulk solutkHi may then be filtered 
through a 0.2 mterometera filter, heat sealed into USP Type I glass ampules and autodaved. 

Preferred solutions of the Inventkm may be stored at room temperature for a period of at least 30 days 

35 without precipitatton or degradation of the active ingredient Most preftered solutkms exhibit such stability for 
a period of et least one year. 

The foltowing test methods have been employed in the examples which thereafter fdtow. 

Osmolality Determinatk>n ^ 

40 

08nfK>lality was determined using a Molecular Weight Apparatus, Model 233 available fnm Wescan in- 
struments. A series of 5 standard solutions of sodium chlorkJe in water having known osmolality values were 
prepared. Microvolt readings for each standard were taken on the Molecular Weight Apparatus. Using linear 
regresskm analysis, the readings together with the known osmolality values were used to determine the values 

45 of m and bin the equatkN) below. 

instrument reading = m(osmolality in mOsm/kg) -t- b 
The values of m and b in oonjunctton wtth the instrument readings for the solutions of the inventk)n allow the 
osmdaltty values of the solutions to be calculated. The readings for the standards and the solutions of the 
inventkm were preferably taken on the same day to insure accuracy. At least three read&igs were taken for 

50 each standard and solutk)n and the average was used in the above calculattons. 

The above method is to be used for purposes of construing the dalms, with the number of readings being taken t 
being five. 

DeterminatkNi of 1-lsobutyl-IH-imklazo(4»^]Quinolin-4-amine Content 

55 

The sduttons used in the stabiity studies were analyzed for 1-isobutyt-iH-imklazo[4,5-c]quinolin-4-amine 
content by conventtonal high pressure liquid chromatography as follows: 

A 15 centimeter by 4 millimeter column containing Zottmfi Cs (an octylsilane available from E. I. DuPont 
de Nemours & Company), 5 rnkvometers partide size, was used. The mobBe phase was 35 percent acetonl- 



3 



EP 0 394 026 B1 



trile/65 percent water (volume^olume) containing 0.2 percent tetramet hytammonium hydroxide and 0.2 percent 
1-dodecanesulfonate sodium, with the pH of the mobOe phase adjusted to 2.0 with phosphoric add. The flow 
rata was 2.5 mt per minute. Ultraviolet detection at 254 nanometers was used. 
5 The following examples are provided to illustrate the Invention, tnit are not intended to be limiting thereof. 

Exanr^plel 



A mixture of 0.20 g 1 -isobutyl-IH-imldazo[4.5-c]quinolin-4-amine, 0.20 g of 85% lactic add, 0.344 g of gly- 
10 cerin and 1 9.256 g of water was placed In a glass vial and shaken untfl all material was dissolved. The resulting 
solution of the invention had a pH of 3.59 and the osmolality was 279 mOsm/Kg. No drug predpitated on stor- 
age at room temperature for 30 days. 



15 



20 



Z5 



Example 2 

A mbcture of 0.20 g of 1-isobutyl-IH-lmidazoC4,5-c]quinotin-4-amine. 0.20 g of 85% tactic add, 1.10 g of 
sorbitol 50% (prepared by combining 29 ir^ of water and 71 mi of sorbitol 70%) and 1 8.50 g of water was placed 
in a glass vial and shaken until all material was dissolved. The resulting sdutton of the inventk)n had a pH of 
3.58 and the osmolality was 271 ntOsm/Kg. No drug precipitated on storage at room temperature for 30 days. 

Examples 

Anrtlxture of 0.050 g of 1-'sobutyl-IH-imidazo[4,5-c]quindin-4-amtne, 22 ml of O.IN HO and 15 ml of water 
was placed in a beaker and stirred until all material was In solutkm. To this solution was added 2.0 g of sorbitol 
and stirring was continued unti the sorbitd was dissoWed. The sdutton was transferred to a 50 ml volumetric 
flask. The pH of the solution was adjusted with 2N sodium hydroxMe then the flask was filled to the mark with - 
water. The oompositon of the final ftormulation of the inventkm is shown in Table 1 . 

Examples 4-6 

Using the general method of Example 3, the fbrmulatk>ns of the inventton shown in Table 1 were prepared. 



l-l80butyI-lH-imidazo- 
40 [ 4 , 5-c lquinolin-4- 

Sorbitol Im^/ml} 

45 

O.IN BCI Iml/ml} 



Table 1 

Ex, 3 Zx. 4 gx> 5 Ex. 6 

1.0 2.S 5.0 10.0 

40 40 40 40 

0.44 0.44 0.44 0.44 



50 



2N NaOB qs to pa 

Hater qs to 1 si 
Osaolality [mOsm/%q) 



3.5 



303 



3.2 



307 



3.2 



294 



3.2 



284 



55 
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Example 7 

To a 500 ml volumetric flask was added 5.00 g of 1-isobutyl-IH-lmidazo[4,5-c)quinol{n-4-amfne. 200 ml (rf 
5 0.IN hydrochloric add and 230 ml of sterile water. The flask was sonk»ted for 50 minutes then an additiona] 
20 ml of O.IN hydrochloric acU was added and sonicating was continued for 20 minutes. The flask was heated 
on a steam bath to 62®C then sonicated for 30 minutes. A small amount of insoluble material remained which 
was removed during the filtration step bek>w. The flask was allowed to cool to 25°C before 20.0 g of sorbitol 
was added. The sorbitol was mbced by inverting the flask by hand until the sorbitol had dissolved. The pH was 
10 adjusted by adding 1 .35 ntl of 2N sodium hydroxide. A quantity of sterile water sufficient to bring the final volume 
to 500 ml was added. The formulation was filtered through a 0.2 mcrometers filter then heat sealed In 2 ml 
Type I dear glass ampules. The ampules were autodaved at 121 for 30 minutes. The ampules were divided 
into groups and stored under a variety of conditkms. At selected time points ampules were evaluated for color 
and darity of solution, pH and 1-isobutyl-lH-imidazo[4,5-c]quinolin-4-amine content The results relating to this 
IS f6rmulatk)n of this InventkMi are summarized In Table Z 



20 



Table 2 



storage 



l-lsobutyl-lH-imidazo( 4, 5-c J- 



Condition 


Time 


pa 


Qui nol in- 4-ami ne 


initial 




3.1 


9.94 


50* C 


4 weeks 


3.6 


9.93 


50* C 


8 weeks 


3.4 


10.5 




12 weeks 


3.5 


9.94 


40'C 


4 weeks 


3.6 


9.88 


40* C 


8 weeks 


3.5 


10.3 


40*C 


12 weeks 


3.4 


9.92 


40*C 


6 aonths 


3.2 


10.8 


30* C 


4 weeks 


3.5 


9.92 


30* C 


12 weeks 


3.4 


9.95 


30* C 


6 months 


3.3 


10.6 


30*C 


9 months 


3.2 


10.5 


30* C 


12 months 


3.4 


10.1 


20* C* 


2 weeks 


3.3 


9.81 


20* 


4 weeks 


3.5 


9.86 


20* C* 


8 weeks 


3.4 


10.2 


20* C* 


12 weeks 


^.4 


9.95 


Preeze*thav 






3 cycles 




3.4 


9.96 



29 



SO 



99 



* with 30,3 m (100 foot) candle light 



Throughout the study, all ampules contained dear, colorless sdutions. 
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Examples 

To a glass carboy was added 0.15 g of 1-isobutyi-IH-afnldazo[4,5-c]quinolln-4-amine, 220 ml of IN hydro- 
5 chloric acid and 4200 ml of sterile water. The carboy was mixed until all material was dissolved, then 200 g of 
sorbitol was added and swirled until dissoh^ed. The pH wasadjusted by adding 112.1 ml of 2N sodium hydrox- 
ide. A sufficient quantity of sterile water was added to bring the total volume of formulation to 5000 ml. The 
formulation was mbced with a magnetic stir bar then filtered through two 0.22 micrometers filters. The filtrate 
was heat sealed Into Type 1 10 ml dear glass ampules. The ampules were autodaved at 121''Cfor 30 minutes. 
10 The composition of the final formulation of the invention is shown in Table 3. Stability data is shown in Table 
4. 

Examples 9-11 

15 Using the general method of Example 8, formulations having the compositions shown in Table 3 were pre- 
pared. The stability data la shown in Table 4. 

Table 3 

20 

EX. S Bx, 9 gx> 10 Bx> 11 



l«-Z80butyl*lH-iai<lazo*- 
25 ( 4 , 5-c)qttinolia-4- 
aaine (ag^l) 

Sorbitol NF (mg/al) 

IN HCl (al/ml) 

35 2N NaOH qs to pH 

Startle vater qs to 1 ml 



0*03 0.15 0.9 3.0 

40 40 40 40 

0.044 0.044 0.044 0.044 

3.1 3.4 3.3 3.5 



46 



50 



55 
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Example 12 

A 6 liter flask was chained with 220.0 ml of 1. ON hydrochloric add and approximately 4200 ml of sterile 
5 waten then 25.0 gram of 1-isobutyMH-lmidazo[4,5-c]quinolin-4-amine was added and the resulting mixture 
stirred with a magnetic stfa- bar until all material was dissolved. To this solution was added 200.0 gram of sorbitol 
and stirring was continued untfl the sorbitol was dissohred. The pH of the solution was adjusted to pH 3.32 by 
adding 62.3 ml of 2N sodium hydroxide. Sterile water was added In a quantity sufficient to bring the t(^ volunw 
to 5.0 liters. The solution was filtered through a 0.22 mtcrometersf liter then sealed in 2 ml Type I glass ampules. 
10 The ampules were autodaved at 1 21 ""C for 30 minutes. The composition of the final formulation of the invention 
is shown in Table 5. Stability data is shown in Table 6. . 

Example 13 

19 Using the general method of Example 12, the formulation of the invention shown in Table 5 was prepared. 
The stability data Is shown In Table 6. 



30 



Table 5 



Example 12 Example 13 

l-l8obutyl-lH*imidazo- 
^ 1 4 ,5*e]quinolin-*4- 
amine (mg/ml) 5.00 10.00 



Sorbitol NF (mg/ml) 40 40 

l.ON BCl (ml/ml) 0.044 0.044 

^ 2N NaOB qs to pH 3.32 3.15 

Sterile water qs to 1 ml 

40 



45 



SO 



55 
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Table 6 



10 



15 



20 







Example 12 


fiAainpxe 


Condition 


Tiffle 


pH 


Content 


pB Conten 


Initial 




3.4 


4.98 


3.2 9.85 


50' C 


4 we«ks 


3.1 


4.98 


3.1 9.77 


50' C 


12 weeks 


3.3 


4.99 


3.2 9.91 


30* C 


12 weeks 


3.2 


5.02 


3.1 9.85 


20^* C* 


4 weeks 


3.2 


4.96 


3.1 9.79 


20* C* 


12 weeks 


3.2 


4.99 


3.1 9.94 


20»C** 


4 weeks 


3.2 


4.96 


3.1 9.83 



Content - aaount of l-isobutyl-lfl-iaidazo(4,5-c]quinolin*4- 
amine (ng/tol) 

25 

* with 30,5 m (100 foot) candle light 
** vith. 305 m (1000 foot) candle llglit 

Example 14 

A mbcture of 0.23 g of 1-isobiityl-1H-imidazo [4,5-c]qufnolin-4-am{ne hydrocNoride. 0.40 g of glycerin and 
19.34 g of sterile water was placed in a glass vial and shaken until all nuaterial was dissolved. The resulting 
35 solution of the invention had a pH of 4.11 and the osnwiallty was 280 mOsm/kg. 

Example 15 

A mixture of 0.23 g of 1-iaobutyl>1H-imidazo [4,5-c]qulnolin-4-amine hydrochloride, 1 .50 g of sorbitol 50% 
40 (prepared k>y combining 29 ml of water and 71 mi of sorbitol 70%) and 18.27 g of sterile water was placed in 
a glass vial and shaken until all material was dissolved. The resulting solution of the inventton had a pH of 4.08 
and the osmolality was 298 mOsm/kg. 

Example 16 

48 

An aqueous solution was prepared from the following ingredients: 



X-(2-hydroxy-2-»ethylpropyl)-lH- 0*2g 
^ imidaso[4,5*elquinol in-'4 -ami no 

Lactic acid (851 in water) 0*199 

55 

Sterile water qs to 25 ml 



The pH of the above solution was 3.3. 

9 



EP 0 394 026 B1 



it is believed that the tonicity of the solution could be modified through Inclusion of, for example, sorbitol in an 
appropriate amount to provide a solution of the Invention. 



Claims 

Claims for the following Contracting States : BE, CH, DE, FR, GB, IT, LI, NL SE 

1. An aqueous solution of 1-lsobutyt-IH-imidazo(4,5-c]quinolln-4-amine or 1-(2-hydroxy-2-methylpropyt)-1- 
H-imidazo[4,5-€huinolin-4-amjne suitable for parenteral administration comprising l-isobutyl-lH-imlda- 
zo[4,5-c]-quinolin-4-amine or 1-(2-hydroxy-2-methytpropyl)-1H-lmldazo[4,5-c]qulnolln-4-amine dis- 
solved In an aqueous add, said add selected from hydrochloric add, lactic add, acetic add, aspartic add 
and a mixture of two or more of the foregoing, and further comprising a tonicity adjuster selected from 
glycerin, sorbitol and dextrose In an amount such that the osmolality of said sdution is between 235 and 
335 mOsm/kg, said solution being further charactorized In that it has a pH of between 2 and 6. 

2. Asdution according to daim 1, wherein 1-isobutyl-1H-imidazo[4.5-c]quinolin-4-amlne or 1-(2-hydroxy-2- 
methylpropyl)-1H-imldazo[4,5-c]quindin-4-amine Is present in an amount effsctlve.for the intended ther- 
apeutic purpose. 

3. A sdution according to aaim 1. wherein said wherein said add is hydrochloric add. 

4 A sdution according to Claim 3, comprising 1-{sobutyl-1H-lmidazo[4,5-c]quindin-4-amine and wherein 
said hydrochloric add Is provided at least in part by hydrochloric add present In 1 -isobutyl-1 H-lmldazo[4,5- 
c]qulndln-4-amine hydrochloride. 

5. A sdution according to Qaim 1 , wherein said wherein said add is lactic add. 

6. A sdution according to any preceding daim, wherein the plH is between 2.5 and 4.5. 

7. A sdution according to any preceding dain\ comprising said 1-isobutyl-1-H-imidazo[4,5-c]quindln-4-ami- 
ne or 1-(2-hydroxy-2-methylpropyi)-H-lmidazo[4, 5-c]qulndlrv4-amine in an amount of 0.01 to 15 mOli- 
grams per milliliter of said sdution. 

8. A sdution according to Claim 7, wherein said 1-i80butyl-1-H-^idazo(4>5-c]qulndin-4*amine or 1-(2-hy- 
droxy^2-methylpropyl)-1-H-lmldazo[4,5-c]qulndln-4-amlne Is present In an amount of 4 to 12 milligrams 
per miHaiter of said sdution. 

9. A sdution according to any preceding daim, fOrther comprising a base. 
ia A sdution according to Qaim 9, whorsln said base is sodium hydroxide. 

11. A sdution according to any preceding dakn, wherein said tonicity adjuster Is sorbitd. 

12. A solution according to any preceding daim. wherein the mdar ratio of said acid to said l-isobutyl-IH- 
imidazo-[4,5-c]quindin-4-amine or 1 -(2-hydroxy-2-methyl propyl)- 1H-imtdazo[4, 5-c]quinolin-4-amine Is 
between 0.5/1 and 20f1. 

13. A solution according to Claim 12, wherein the molar ratio of said add to said 1-isobutyl-1H-imldazo-{4,5- 
c]quindin-4-amine or 1-(2-hydn>xy-2-methylpropyl)>1H-lmidazo(4,5-c]quhdin-4-^ne is between 1/1 
and 4/1. 

14 A sdution according to any preceding daim, wherein the osmddlty of said sdution is between 270 and 
310 mOsm/kg. 

Claims for the following Contracting State : ES 

1. A method of preparing an aqueous solution of 1-lsobutyl-1H-imldazot4,5-clquindin-4-amine or 1-(2-hy- 
dn>xy^2-methyi-propyl)-1H-imidazo[4,5-c]qulndln-4-amlne suitable for parenteral administration com- 
prising dissolving 1*isobutyt-1H-imidazo[4,5-c^quindin-4-amine or 1-(2-hydroxy-2-methyl-propyl)-1H- 
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tmidazo{4»5-c]qutnolin-4-amine In an aqueous acid, said actd selected from hydrochloric actd, lactic acid, 
acetic add* aspartic acid and a mixture of two or more of the foregoing, and further adding a tonidty ad- 
juster selected firom glycerin, sorbitol and dextrose in an amount such that the osnralality of said solution 
is between 235 and 335 mOstn/kg, said solution being adjusted to have a pH of between 2 and 6. 

Z Amethod according to daim 1, wfilBrein 1-i80butyl-1H-imidazo[4»5-c]quindin-4-amine or 1-(2*hydrQxy-2- 
methyfpropyl)-1H-tnudazo[4,5-c]quindin-4-amine is added In an amount effective for the intended ther- 
apeutic purpose. 

3. A method according to Ctatm 1 or damn 2» wherein said acid is hydrochloric acid. 

4. A method according to Claim 3, comprising 1-isobutyt-1H-imidazo[4.5-c]quinolin-4-amine and wherein 
said hydrochloric add is provided at least in part by hydrochloric add present in 1-isobutyl-1H-imidazo- 
[4i5-c]qulnoiln-4-amine hydrochloride. 

5. A method according to Claim 1 or Claim 2, wherein said acid is lactic add. 

6. A method according to any preceding dalm wherein the pH is between 2.5 and 4.5. 

7. Amethod according to any preceding daim comprising said 1-isobutyt-1H-imidazo[4,5-c]qu{nollrh4-anrune 
or 1-(2-hydroxy-2-methyipropyO -1 H-imidazo[4,5-c]quindin-4-amlne added in an amount of 0.01 to 15 mil- 
ligrams per millilltBr of said solution. 

8. A method according to Claim 7. wherein said 1-tsobutyl-IH-imldazo[4,5-c]quinolln-4-amine or 1-(2-hy- 
droxy-2-methylpropyl)-1-H-imidazo[4,5-c]quinotin-4-amine is present in an amount of 4 to 12 milligrams 
per miUQiter of said sdution. 

9. A method according to Claim 1 . further comprising adding a base. 

10. A method according to Claim 9, wherein said k>ase is sodium hydroxide. 

11. A method according to any preceding daim, wherein said tonidty adjuster is sort>ltol. 

12. A method according to any preceding daim wherein the mdar ratio of said add to said 1-isobutyl-1H- 
imidazo-[4,5-c]quinolin-4-amine or 1-(2-hydR>xy-2-methylpropyl)-1H-imidazoI4,5-c]quindin-4-amlne is 
between 0.5/1 and 20/1. 

13. A method according to Oalm 12 wherein the molar ratio of said acid to said 1-isobutyMH-imidazo-[4,5- 
c]quindin-4-amine or H2*hydroxy-2-methylprDpyl)-1H-lmidazo[4,5-c]quindln-4-amine is between 1/1 
and 4/1. 

14. A noethod according to any preceding daim, wherein the osmolality of said sdution is between 270 and 
310 mOsno/l^. 

Patentanspraehe fOr folgende Vertragsstaaton : BE, CH, DE, FR, 6B, IT, U, NL, SE 

1. FOr die parenterale Verabreichung geeignete wdfirige Uteung von l-lsobutyl-l H-lmidazo[4.5-c]chlndin- 
4-amin oder 1-<2-HydrQxy-2-methylporpyl)-1H-imidazo[4,5 c]chindin-4-amin, unrfassend 1-lsobutyl-1H- 
lmlda20(4.5-c]chindln-4-amin oder 1-(2-Hydroxy-2-methylporpyl)-1H-lmidazo(4.5-clchlndln-4-amin. 
aufgelAst in einer wflfirigen Sdure, wobei die Sdure ausgewdhit wird aus Salzsdure, MilchsSure, Essig- 
sdure, Asparaginsdure, und einer Mischung von zwei Oder mehrersn der Vorgenannten, und ferner unv 
fassend einen TonusreguHerer* ausgewdhit aus Glycerin, Sorbitol und Dextrose in einer sdchen Menge, 
da& die Osmdalitfit der LOsung zwischen 235 und 335 mOsm^kg llegt, wobei die L5sung farner dadurch 
gelcennzeichnet 1st da& sie einen pH-Wert zwischen 2 und 6 aufweist 

2. L6sung nach Anspruch 1. In der 1-lsobutyl-1H-imidazo|4,5-c]chindin-4-amin Oder 1-(2-Hydroxy-2*me- 
thylpropyl>-1 H-imidazo[4,5-c]chinoiin-4-amin in einer fDr den beabsichtigten therapeutischen Zweck wirk- 
samen Menge vorllegen. 

3. L5sung nach Anspruch 1 oder 2, in der die Sfiure Saizsdure isL 
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4. Ldsung nach Anspruch 3, umfassend 1>lsobutyt-1H-{midazo[4,5-c]chinolin-4*amin und bei der die Sat* 
zsdure mindestens zum Tei durch Salzsdure vorgesehen wird. die in 1-ldobutyl-1H-imtdazo[4,5-c]chino- 
lln-4-amln-Hydrochlorid vorllegt 

5. Losung nach Anspruch 1 oder 2, in der die Siure MOchsdure ist 

6^ Lfisung nach einem der voretehenden Anspruche, bei der der pH^Wert zwischen 2,5 und 4,5 liegt 

7. Ldsung nach einem der vorstehenden AnsprOche, umfassend das 1-isobutyl-1 H-imidazo[4,5-c]chinolin- 
4-amin Oder 1-(2-Hydroxy-2-methylporpyt)-1H-imidazo[4,5 c]chinolin-4-amin in einer Menge von 0,01 bis 
1 5 mg/ml der LSsung. 

8. L5sung nach Anspruch 7. bei der 1-lsobutyl-1 H-imidazo[4,5-c]chinolin-4-amin Oder 1-(2-Hydroxy-2-me- 
thy|propy()-1H-imidazo[4,5 -c]chinolin-4-ambi in einer Menge von 4 bis 12 mg/ml der IjSsung vorliegen. 

9. Lfisung nach einem der vorstehenden Ansprflche, fsmer umfassend eine Base. 

10. Lfisung nach Anspruch 9, bei der die Base Natrfumhydroxid ist 

11. LOeung nach einem der voistehenden AnsprQche, bei der der Tonusreguiierer Sorbitol Ist 

12. Ldsung nach ernem der vorstehenden Anspruche, bei das Molverhditnts der Sfiure zum 1-lsobutyt-1M- 
imldazo[4,5-c]chinoiin^amln oder 1-(2-Hydroxy-2-methylporpyl)-1H-imidazo[4,5-c]chinolin-4-amin zwi- 
schen 0,5:1 und 20:1 liegt 

13. Ldsung nach Anspruch 12, bei der das MohferhfiltnIs der Sfiure zum l-lsobutyl-l H-MdazoE4.5-c]chlnolin- 
4-amln oder 1-(2-Hydroxy-2-methyiporpyl)-1H-lmidazo(4.5-c]chinolin-4-amin zwischen 1:1 und 4:1 tiegt 

14b Lfisung nach einem der vorstehenden AnsprOche, bei der die OsnK)lalitftt der ijSsung zwischen 270 und 

310 mOsm/kg liegt 

PatentansprOche fOr folgenden Vertragsstaat : ES 

1. Verfahren zur Herstellung einer fOr parenteraie Verabreichung geelgneten wfifirlgen Ldsung von 1-lsobu- 
tyl-1H-imidazo[4,5-c]chinolin-4-amin Oder 1-(2-Hydraxy-2Hniiethylpropyl)-1H-imidazof4.5-c]chinoiin-4- 
amin, umtessend Auf idsen von 1-l80butyt-1H-lmldazD[4,5-c]chlnonn-4*amln oder 1-<2-Hydroxy-2-methyl- 
propyl)-1H>imidazo{4,5-c]chinolin-4-amln in einer wfiBrigen Sfiure. wobel die Sdure ausgewShit wird aus 
Salzsdure, Milchsdure, Essigsdure, AsparaginsSure, und einer Mischung von zwei oder mehreren der Vor- 
genannten. und weiteren Zusatz eines Tonusregulierers, ausgewihit aus Glycerin, Sorbitol und Dextrose 
in einer solchen Menge, daQ die Osmdalitdt der Ldsung zwischen 235 und 335 mOsm/kg Itegt wobel die 
Ldsung auf einen pH-Wert zwischen 2 und 6 eingesteilt wird. 

2. Verfahren nach Anspruch 1, bei welchem 1-lsobutyl-1H-imidazo[4,5-c]chinoiin-4-amin oder 1-(2-Hy- 
droxy-2-methyl-prDpyl)-1H-bnidazo[4,5-c]chinolin-4*amln In einer fQr den vorgesehenen therapeutiscben 
Zweck ausreichenden Menge zuges^ werden. 

3. Verfahren nach Anspruch 1 oder 2 , bei welchem die Sfiure Sabesfiure ist 

4. Vertelven nach Anspruch 3, umfassend l-lsobutyl-l H-imidazo[4,5-c]chinoiin-4-amin und bei welchem 
die Salzsfiure mindestens zum Tell durch Salzsfiurs vorgesehen wird, die in 1-lsobutyl-1H-imidazo[4,5- 
cJchinollrM-amln-Hydrochlorld vorllegt 

5. Verfahren nach Anspruch 1 oder 2, bei welchem die Sfiure Mitohsfiure Ist 

6. Verfahren nach einem der vorstehenden AnsprOche, bei welchem der pH-Wert zwischen 2,5 und 4,5 liegt 

7. Verfahren nach einem der vorstehenden AnsprOche, umfassend das 1-lsobutyl-1 H-imkJazo[4,5-c]chino- 
lin-4 -amin oder 1-<2-Hydroxy-2-methylpropyt)-1H-imidazo(4,5-c]chinolin-4-amin, die in einer Menge von 
0,01 bis 15 mgAnl der Ldsung zugesetzt werden. 

8. Verfahren nach Anspruch 7, bei welchem 1-lsobutyl-1H-imidazo[4.5-c]chinolin-4-amln oder 1-(2-Hy- 
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droxy-2'methy^propylh1H-imidazo[4.5-c]chindin-4-amin in etner Menge von 4 bis 12 mgM der Losung 
vorliegen. 

5 9. Verfehren nach Anspruch 1 , das ferner die Zugabe einer Base umfallt 

10. Verfahren nach Anspruch 9, bei welchem die Base Natriumhydro^dd ist 

11. Verfahren nach einem der vorstehenden Anspruche. be! welchem der Tonusregulierer SorbttoJ ist 

12. Verfahren nach eInem der vorstehenden Anspruche, bei welchem das Moiverh&ltnis der Sdure zum 1- 
lsobutyl*1H-im}dazo[4.5-c]chinolin-4-amin oder 1-(2-HydrQxy-2-methylpn>pyl)-1H-imidazo{4.5-c]chino- 
iin-4-amin zwischen 0,5:1 und 20:1 tiegL 

13. Verfahren nach Anspruch 2, bei welchem das Molverhdltnis der SSure zum 1-lsobutyl-1H-imidazo[4,5- 
c]chinolln-4-amin oder 1-<2-Hydraxy-2-methylpropyl)-1H-imi-dazo[4.5-c]chlnolin-4-am{n zwischen 1:1 
und 4:1 llegt 

14. Verfahren nach einem der vorstehenden AnsprQche, bei welchem die Osmolaritfit der Uteung zwischen 
270 und 310 mOsm/lcg liegt 

20 

Revendlcatlons 

Revendlcations pour lea Etato contractants aulvanta :BE, CH, DE, PH, GB, IT, LI, NL, SE 

25 

1. Solution aqueuse de 1-isobutyt-1H-imidazo[4.5-c]quinol6in-4-ambie ou 1-(2-hydroxy-2>m6thylpropyl)- 
1 H-imldazo[4,5-c]quinol6ln-4-amine convenant pour I'administration parent6ra!e, comprenant de la 1-iso- : 
butyl-1H-imidazo[4»5-c]quinol6in-4-amine ou 1-(2-hydroxy^2-m6thylpropyl)-1H-imldazo[4,5'C]quinol6in- 
4-amine dissoute dans un adde aqueux, cet actde 6tant choisi parmi i'acide chlorhydrique. Taclde lacU- 
30 que, radde ac6tique. I'acide aspartique et les melanges de deux de ces acides ou plus, et comprenant 
de plus un ijusteur de tonicity chofsl parmi la glycerine, le sorbitol et le dextrose en una quantity telle que 
ro8nK)lalHA de ladite solution se situe entre 235 et 335 mOsm/kg. oette solution tent en outre caractMste 
en oe qu'elie a un pH se situant entre 2 et 6. 

35 2. Solution sulvant la revendicatlon 1 , dans laquelle la l-isobutyl-l H-imidazo[4,5-c]quinol6in-4-amine ou 1- 
(2-hydr6xy-2-m^hylpropyl)-1H-bnldazo(4,5-c)quinot6in-4-amine est prteenta en une quantity efficace 
pour i'appiication th6repeuttque envtsag6e. 

3. Solution suivant i'une ou Tautre des revendications 1 et 2, dans laquelle facide pr6cit6 est de I'acide chlor- 
^ hydrique. 

4w Solution suivant la revendlcatkm 3, comprenant de la 1-isobutyl-1H-imidazo[4,5-c]quinol6in-4-amine et 
dans laquelle Tadde chlor hydrique est con8titu6 au nwins en partie par i'acide chiorhydhque present dans 
du cMorhydrate de 1-iaobutyl-1H-imUazo[4,5-c]quinol6in-4-amine. 

^ 5. Sohition suivant Puna ou I'autre des revendications 1 et 2, dans laquelle I'acide pr6cit6 est de i'acide lac* 
tique. 

6. Solution suivant I'Une queioonque des revendications pr6c6dentas, dans iaquelle le pH se situe entre 2,5 
et4,5. 

90 

7. Solution suivant Tune quetconque des revendications pr6c6dentBS, comprenant la 1-isobutyl-1H-imida- 
zo(4,5-c]quinol6in-4-amine ou 1-(2-hydroxy-2-m^hytprepyi)-1H-imidazo[4,5-c]quinol6in-4-amine en une 
quantity de 0,01 d 15 nig par milllftre de ladite solution. 

55 8. Solution suivant la revendicatlon 7. dans laquelle la l-isobutyl-l H-imidazo[4,5-c]qulnol6in-4-amine ou 1- 
(2-hydroxy-2-m6thytpropyl)-1H-imidazo(4.5-c]quinol6in-4-amine est prteente en une quahtitd de 4 d 12 
mg par millBitre de ladite solution. 

9. Solution suivant Tune queioonque des revendications pr6c6dentes, comprenant en outre une base. 
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10. Solution suivant la revendication 9. dans laquelle la base est de rhydroxyde de sodium. 

11. Solution suivant i'une quelconque des revendlcations prteMentes, dans laquelle rajusteur de tonlcltt est 
du sorfoftoi. 

12. Soltution suivant I'une queIconque>des revendlcations pr^cMentes, dans laquelle le rapport molaire de 
radde pr6ctt6 d la 1-isobutyt-1 H-imidazo(4.5-c]quinol6in-4-amine ou 1-(2-hydroxy-2-m6thyl-propyl)-1H- 
imidazo[4.5-c]qulnol6in-4^aniine se situe entre 0»5/1 et 20/1. 

13. Solution suivant la revendication 12. dans laquelle le rapport molaire de Tacide susdit d la 1-i8obutyl-1H- 
imidazo[4,5-c]qulnol6in-4-afnlne ou 1 -(2-hydroxy-2-m6thyl propyl)- 1H-imldazo{4,5-c]quinol6ln-4-amlne 
se sHue entre 1/1 et 4/1 . 

14. Solution suivant i'une quelconque des revendlcations pr6c6dentes, dans iaqueRe rosmolaltt6 de ladite so- 
lution se situe entre 270 et 310 mOsm/kg. 

Revendlcationa pour I'Etat contractanta suivant : ES 

1. Proc6d6 de preparation d'une sdutlon aqueuse de 1-isobutyt*1H-lmidazo[4,5-c]quinoi6in-4-amine ou 1- 
(2-hydroxy-2-m6thylpropylV1H-imidazo[4.5-c]quinoi6ln-4-amine convenant pour Tadministration paren- 
t6rale, comprenant la dissolution de 1-isobutyl-1H-imidazo[4,5-c]quinoi6in'4-amine ou 1'(2-hydroxy-2- 
m6thytprDpyl)-1l-l-imidazo[4,5-c]quinol6in-4-amlne dans un acide aqueux, cet acide dtant choisi parmi 
radde cMorhydrique^ Tadde iactique. I'actde acdtique. Tadde aspaiUque eties m^ianges de deux de ces 
addes ou plus, et en outre I'addition d'un ajusteur de tonidt6 choisi parmi la glycerine, le sort>ltd et le . 
dextrose en une quantftd telle que TosmdalitA de ladite solution se situe entre 235 et 335 mOsm/lcg, cetle 
sdution 6tant ajustde pour avoir un pH entre 2 et 6. 

V 

2. Proc6d6 suivant la revendication 1. dans iequel la 1-iaobutyl-1H-imidazo[4,5-c]qulm)l6in-4-amine ou 1- 
(2-hydroxy-2'm6thylpropyl)-1H-imidazo[4,5-c]quind6in-4-amine est ajoutft en une quantity efficace pour 
I'api^lcation tMrapeutique envisag6e. 

3. Proc6d6 suivant fune ou Pautre des revendlcationa 1 et 2, dans Iequel radde pr6cit6 est de radde ditor- 
hydrfque. 

4. Proc6d6 suivant la revendication 3, comprenant de la 1-isobutyl-1H-imidazo[4,5-c]quind6in-4^amine et 
dans Iequel I'adde chlorliydrique est constitu6 au moins en partie par radde cMor hydrlque present dans 
du cNor hydrate de 1-isobutyl-1H-imidazo[4,5-c]quind6in-4-amine. 

5. Proo6d6 suhmnt I'une ou I'autre des revendlcations 1 et 2, dans Iequel I'adde pr6cit6 est de I'adde lactique. 

6. Proo6d6 suivant rune quelconque des revendlcations prteMentes, dans Iequel le pH se situe entre 2,5 
et4,5. 

7. Proc6d6 suivant I'une quelconque des revendlcations pr6c6dentes, comprenant la l-tsolMityl-IH-imida- 
zo(4,5-c]qulnd6ln-4-amlne ou 1-(2-hydroxy-2-m6thylpPDpyl)-1 H-imidazo[4,5-c]quind6in-4-amine en une 
quantity de 0,01 d 15 mg par milliitre de ladite sdution. 

8. PfOcM6 suhrant la revendication 7, dans Iequel ia 1-isobutyl*1 H-imldazo[4.5-c]qu{nd6in-4-amine ou 1- 
(2-hydroxy-2Hn6thylpropyl)-1H-inidazoK»5-c}-quinol6in-4-antine est prftsente en une quantity de 4 d 12 
mg par miiiiitie de ladita sdution. 

9. Proo6d6 suivant I'une qudoonque des revendications pr6c6dentes, comprenant en outre une base. 
IOl Proo6d6 suivant la revendication 9, dans Iequel la base est de rhydroxyde de sodium. 

11. PrDc6d6 suivant i'une quelconque des fevendicattons prdcMentes, dans lequd rajustsur de tonldt6 est 
du sorbltd. 

12. Proc6d6 suivant rune qudoonque des revendlcations pr6c6dentes, dans lequd ie rapport mdaire de rad- 
de pr6dt6 d la 1-i8obutyl-1H-imidazo-I4.5-c]qulnd4in-4-amine ou 1-(2-hydrQxy-2-m6thyl-propyl)-1H-iml- 
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dazo[4.5-c]quinol6in-4-afnlne se situe entre 0.5/1 et 20/1. 

Proc6d6 8uivant la revendication 12. dans lequel le lapport molaire de Taclde susdft d la l-isobuty^lH- 
ifnldazo(4,5-c]qulnol6in-4-amine ou H2-hydroxy-2-rn6thy!propyl)-1H-lmidazc44»5-c]qumol6ln-4-am^ 
se situe entre 1/1 et 4/1. 

Proc6d6 suivant Tune quelconque des revendlcations pr6o6dentes, dans lequel Tosmolalitd de ladite 80> 
lution se situe entre 270 et 310 mOsnn/kg. 
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